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Abstract
In this remark, we shall show that the main results of the paper “Oscillation of nonlinear partial
difference systems” (J. Math. Anal. Appl. 277 (2003) 689–700) are wrong.
 2004 Elsevier Inc. All rights reserved.
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In [1], the authors consider the two-dimensional nonlinear partial difference systems
{
T (∇1,∇2)(xm,n) + bm,ng(ym,n) = 0,
T (∆1,∆2)(ym,n) + am,nf (xm,n) = 0,
(1)
where m,n ∈ N0 = {0,1,2, . . .}, T (∆1,∆2) = ∆1 + ∆2 + I , T (∇1,∇2) = ∇1 + ∇2 + I ,
∆1ym,n = ym+1,n − ym,n, ∆2ym,n = ym,n+1 − ym,n, Iym,n = ym,n, ∇1ym,n = ym−1,n −
ym,n, ∇2ym,n = ym,n−1 − ym,n, {am,n} and {bm,n} are real sequences for m,n ∈ N0, f,g
are continuous real functions on R with
uf (u) > 0 and ug(u) > 0 for all u = 0. (2)
As usual, a real sequence defined on N0 is said to be oscillatory if it is neither eventually
positive nor eventually negative, and it is said to be nonoscillatory otherwise. A solution,0022-247X/$ – see front matter  2004 Elsevier Inc. All rights reserved.
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tory, and it is said to be nonoscillatory otherwise. System (1) is said to be oscillatory if all
its solutions are oscillatory.
In [1], the following conditions are utilized:
(C1) am,n  0, bm,n  0 for all m,n ∈ N0, and neither sequence vanishes identically for
m,n ∈ N0.
(C2) limm,n→∞ Bm,n = ∞, where Bm,n =∑m−1s=m0 ∑n−1t=n0 bs,t .
(C3)
∑∞
m=m0
∑∞
n=n0 f (Bm,n)am,n = ∞.(C4) f and g are nondecreasing.
(C5) f (uv) f (u)f (v) for all u 0, v  0.
(C6)
∫ ±α
0 du/f (g(u)) < ∞ for all α > 0.
(C7) Taking boundary point ym0,n0 = −((m− m0)(n − n0) + (m − m0 + 2))−1.
(C8) There exist nonnegative functions g1 and f1 such that
f (u) − f (v) = f1(u, v)(u − v) and 0 < f1(u, v) η for u,v = 0.
(C9)
∫ ±∞
±α du/f (u) < ∞ for every α > 0.
(C10) Assume that bm,n > 0 such that
∑∞
m=m0
∑∞
n=n0 Bm,n/bm,n = ∞ for m  m0,
n n0.
(C11) u/f (u) is bounded.
The main results in [1] are the following.
Theorem 1. Suppose that conditions (C1)–(C7) and (2) are satisfied. Then system (1) is
oscillatory.
Theorem 2. Suppose that conditions (C1), (C4), (C8)–(C11) and (2) are satisfied. Then
system (1) is oscillatory.
From the proof of Theorem 1 in [1, p. 695], ym0,n0 is the initial value, which only
depends m0 and n0. Therefore, condition (C7) is unreasonable. In fact, in Example 1 of [1],
authors cannot check the condition (C7).
Counterexample 1. Consider the partial difference system

T (∇1,∇2)(xm,n) + n(m+1)1/3 y
1/3
m,n = 0,
T (∆1,∆2)(ym,n) + m+2(n+1)5/3 x
5/3
m,n = 0,
(3)
where
am,n = n
(m + 1)1/3 , bm,n =
m + 2
(n + 1)5/3 , g(u) = u
1/3, f (u) = u5/3.
Obviously, (C1)–(C6) are satisfied. But, ({xm,n}, {ym,n}) = ({n + 1}, {−(m + 1)}) is a
nonoscillatory solution of (3). Therefore Theorem 1 in [1] is not true.
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f (xm,n)[2g(ym+1,n) − g(ym,n)] − g(ym,n)[f (xm+1,n) − f (xm,n)]
2f (xm+1,n)f (xm,n)
+ f (xm,n)[2g(ym,n+1) − g(ym,n)] − g(ym,n)[f (xm,n+1) − f (xm,n)]
2f (xm,n+1)f (xm,n)
 f (xm,n)[g(ym+1,n) − g(ym,n)] − g(ym,n)[f (xm+1,n) − f (xm,n)]
2f (xm+1,n)f (xm,n)
+ f (xm,n)[g(ym,n+1) − g(ym,n)] − g(ym,n)[f (xm,n+1) − f (xm,n)]
2f (xm,n+1)f (xm,n)
, (4)
in which authors use the inequalities
2g(ym+1,n) − g(ym,n) g(ym+1,n) − g(ym,n)
and
2g(ym,n+1) − g(ym,n) g(ym,n+1) − g(ym,n).
It is easy to see that these inequalities are not true, since g(ym+1,n) 0 and g(ym,n+1) 0.
Therefore (4) should be
f (xm,n)[2g(ym+1,n) − g(ym,n)] − g(ym,n)[f (xm+1,n) − f (xm,n)]
2f (xm+1,n)f (xm,n)
+ f (xm,n)[2g(ym,n+1) − g(ym,n)] − g(ym,n)[f (xm,n+1) − f (xm,n)]
2f (xm,n+1)f (xm,n)
 f (xm,n)[g(ym+1,n) − g(ym,n)] − g(ym,n)[f (xm+1,n) − f (xm,n)]
2f (xm+1,n)f (xm,n)
+ f (xm,n)[g(ym,n+1) − g(ym,n)] − g(ym,n)[f (xm,n+1) − f (xm,n)]
2f (xm,n+1)f (xm,n)
.
Hence the proof of Theorem 2 is not true. In other words, Theorem 2 has not been proved
yet.
In Example 2 of [1], authors consider the system{
T (∇1,∇2)(xm,n) + 12m (y3m,n + ym,n) = 0,
T (∆1,∆2)(ym,n) + 23mx3m,n = 0,
(5)
where g(u) = u3 +u and f (u) = u3. Authors claim that (5) satisfies all conditions of The-
orem 2.
We see that
f (u) − f (v) = u3 − v3 = (u − v)(u2 + uv + v2),
so f1(u, v) = u2 +uv+v2, which does not satisfy that 0 < f1(u, v) η for u,v = 0. Since
we do not know the boundedness of {xm,n}, hence (C8) is not satisfied.
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example to show that Theorem 2 is applicable. We take a skeptical attitude for the right
of Theorem 2.
The other question is what is g1 in condition (C8).
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